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good many verticals are used -which have patented arrangements of fire tubes, the specialities of firms. Horizontal locomotive type boilers have been used to a limited extent on some large cranes.
WATER POWER.
Water is used for fixed cranes chiefly, though systems of jointed or walking pipes provide means for its conveyance through a range of a few feet to some special types of portable cranes, chiefly those which are used for riveting. Many of the great fixed cranes on our quays and dock walls are of hydraulic type, and so are many of a much lighter class in -warehouses and shops. This is an admirable source of power for cranes of fixed type.
The movement of a hydraulic crane is smoother than that of a steam-driven one, and is more perfectly under control. It is, however, more complicated, and massive, load for load, the cylinders and chains occupying a good deal of room, and the base is of large proportions. The hydraulic crane is however, preferable to steam for fixed wharf duty, and for warehouses, It is a fair rival to steam for heavy work on dock sides. For carrying hydraulic riveting machines along over their work it is the best agency at present. An objection to water power is frost, but this is guarded against in cold climates by bringing the pipes underground, and by admixture of glycerine with the power water. The latter is also let out of the pipes and cylinders at night. The relative pressure of water is a question of area of rams or pistons. The length of stroke is either direct, or altered by chains or pulleys.
AIR,
The power of compressed air has only been successfully applied to the hoisting of loads during a comparatively recent period, and the greatest development of this agency has occurred in America. It is not employed for very heavy